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Iaraafraild th&despUe~ havialgftmarsd all~~mnergyontrailr 
for #m lartthreo p~ntha (not to atsntionwhat Ihad uparttlalstymr) 
thatI~~notken~t;oaoar,~~theaath~lrors~~nana~~ 
results, thati8fkdiryswhish do aonmm, tt? q&xi, t&mm&e it 
atll.liApQssible to ahoou arnonganyof tiW int8rpretatiow. mrohm 
baan a by produot of so116 tsahnkal imp~tpsnte, buevor, whiuh may 
eventually help bring a mre definik solution. '&are wotild imluds the 
alapost t&v&al empetientof tsonwntrating~ treated bacteria, which 
m&es the rapid isolation of numervw imotila initisla vwy e88y, and 
pour-platbdprr of nuubera of initials, or of single clone8. 

Theprimipalmgative+fiM.ingia that,for as of a givm ool- 
leetioa of iaitialrr, the incidence of trails dependa d-t&y on Mm 
aoae~~atbneftbe~~~aeter.Zhis:~~~a,tolsaad~~ 
bo #him mtion of an en&eafaJ. dstirWtin of trafls/no tFails. I: 
would wree thatitialikely thataq-tshainedc3.o~ harr agreater 
li.k$ihoodof prodx@nga trail% ifyoulookatadfsp~reionof##/ 
IQ baot4.a inmokility agar,youwiU. 8830 thatalarge pm3portioa 
ofbacterti am emumhed,while others mrfammfz~ly 9.~ the appabsnt 
intar8fid.m~. If aninitial producrer rreerral fWills effsprfng, there will 
obviouslybe ahighsr&ance that one of thsapwill be ab3n to lniaafree. 
Iham notmtibedanyuonstllrtmtdi$'fermo~ ira~M&Uty t&&would 
hrZp~iagPfrhisany;crhninadiroaaringtlQ-cbsrlbdoells,bartIka~not 
had mch diffhulty of tim rort you nmntlcm, oi imwbilhation on thn 
beach. (RmnaaeU g&e stWk, Iha+e foumi Stearyto dislodge rtby 
preddlng the Wl notwith tbo 6ap~tip,butwith adropletof oil 
pwhed in andoutagtitths erel.1). fhavs to domre expsrinrsnte on 
the quantitatl~ variation, but the foUowing tablewill illustrate the 
effmt of diluting tbs sotiUtyag;ar (standard .&$ ago, 8% &at%) with 
nutrbnt broth. (Ihe plates ware inotrbakd about 8 hours, then brought 
b roo&tsrPgrratum to lfaittb mctansion of mmrm).ThQ inputineaeh 
case ww O.lml of a suapenrrion of 500 motile initialsl w(pr0babl.y closer 
to 550, sime not avary collected eel1 ia neaemmrily eotantnd in a mpid 
hamst) inl%l. broth. 

bdiuA riRgleeols. clwterrr trails mwBrlm6 total 
(2-5 or 10) 

m38 crbdard 53 2 2 2 59 

708 +3094brofh 39 I.8 ll 3 71 

@% + 40% broth 19 ll 19 3 52 

Inothtw experimnt~, I have hadanywhsre from50 - 95% 4xaflsper total 
viablrceUa,whils &mdardbGAhar generall givenfrom 545%. In the 
mm dilute agar, the traila are notonlymre ~MHWXS, butindltidually 
mre pn,lifie, becomingmre inflorslrcsntthanllnear. I aol,v~yWibtial 
#at one cm establish a reasonable staedmd for a %rail-form&' when the 
incidsma is so dspemient on the d&ails of the mdium. Platbq8 of 
8-e clones have glvaa a alntilar pieture~, with rsev0ral fnertames Of 
2-7mlldem~loped trti per clone (indIlute agar),which fs only a 
crorollaryof the above. 



Evidently, thepedigree analpia will have to be done the hard way. I amconcerned 
that the sxprossivitg of mhility is so variable, espeuially whn the clones resume 
the lag-log phase, during which they tend to bew~~ aore sluggish as they enlarge. 
I have inM.nd tolookfor modifications of the med~whichwillfacilitate the 
dhgnods of Elotilitg. For example, in staled broth, TM2 has a very erratic be- 
havior,withfreqaentstops and reverssls,while infreehmedlumthe sams cells 
move ina mre pers&stentdignified m9nmr,ohang.hg~ourso usuallyoaly after 
acollision. Itis no*apHeffect; I don'tknowwhatitis. I onlygsntien this 
to iaiicatewhat w be possible; the particular observation is r&of muchuse, 
though I think alarger fractir>n of cells do wore as mtile in the staledmedium. 

At any rate, I must oomfem to SOQI~ uneaaitms in working wder the tension of 
your own diswabiture atbeingheldup. Ido fully sympathirpe withyouinwanting 
to getanaccountoff our rcsspectint crheste, but my owu con&a&on is that a 
definitivepublicationlnnuld be ill-adtiedrightnow. Bather thsncontinuein 
ha&e topushfor adefinite answer, I revertte opreviouspropossl towrite a 
shorter prdliaasnaryacoount whiuhwvers whatwewouldagree ont;ogether. Itwill 
then be for either or both of ua to stick out our siq@.ar nacks. I em preparing a 
newdraft, arrl wU.lssnd it(ti som illustratim9 photographs) at the earliest 
epportamity. (Unfortunately we ran out M gelatin about 2 weeks ago, and have not 
yet beenable to replenish. Difco remins the onlyutaiojaetorybr~d; I donrt@w 
why, though for manypurposes ths prediwn withoutgelatinis satisfactory). Istill 
think thattb$2cw H&Aaad S&would bet the bestmhM.e for this kind of paper; 
there will be b difficultyingettingitin, aad since ths work was fimlyfounded 
on your phenomenally produrrtive, if brief, stay hem, why all the mre maeon I am 
afraidthatthe JiMreaches very fewgenaticists, iFnd6enetics ,J.Gerastios, Hsreditg 
all havet t00 a%rhg anatmosphere of definitive ~&%vss. Mature aMScience, on the 
other hand, shouldbe for evenmre discursive accounts. J. Bact. would not be 
out of the ~qmM.ora, but PUS seem to m just about right. Would Proc Roy See be 
entirely out of the q&es&m, or is it difficult and k.be oomndng to publish there? 
Anybw the wlbstmocs ismore important than the v&&U, so mu, qy oven notions 
haningbeen better fix&, Iwill get to rqpownpart. 

Inre termimolo 
"catenate" (as f 

Ihave so far had the mostenthusiastie response to IrchainsIt and 
Lpe I mentioned, these are net pp~ own invention, but J. crow's). 

hmwil. w have suggested stick&ng to the English chain in preferenue to 
Latin oatena, whichi is all right with OQB chainly) 
inheritanw, and single, few- , many-chained) cells will go. The Englishadjectives t 

if expressions w chain (or 

in&* orstend tohave anarrowreferencs than the Latininats, etc.,butthers 
is 110 real reasonfor this. Themostoensible adjectdvalformis the same as the 
noun,chain, but t&me, are too many pedants who object to that wh flexibility. 

Sines I burdenedyouwith the news of Mr. 'M&tin the firstplaoe, I should give 
you the better pittiure we have now. After remal&ngcomatose for two weeks (sic), 
he thenmde a suddenard dramatic recovery. He walked out of the hospital yesterday, 
is improving considerab4 in compensating for residuals (principally left arm and 
ha&)amdoughttobe back atmrk this sunmew. He may still have a difficult adjust- 
ment, depending how far his (now> ~noplegia reeedes. In 831, he has cm out so far 
incredibly better than we had had a,ny reasonable basis to hope. 

WithlWhar's b&too, 

PIS. You did pm&cl to aa& ne a mre detaibd argumnt on the tranabUsh6n Of 
B in the pedignrr 


